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Abstract: Eight samples of allergenic pollen originating from five species of
anemophilous plants were investigated in order to estimate their contamination with
mesophilic bacteria, thermophilic actinomycetes and fungi. The concentrations of Gram-
positive bacteria ranged from 0 to 21000 cfu/g, of Gram-negative bacteria - 0 to 30000
cfu/g, of thermophilic actinomycetes - 0 to 10000 cfu/g, and concentration of fungi
ranged from 0 to 34000 cfu/g. It is suggested that further study of the microflora of
allergenic pollens and its potential role in pollen allergy is needed.
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INTRODUCTION 1995 - all from ecologically clean regions in Krakéw

Province (Southern Poland). Additionally, white warty

Although numerous studies of microflora of plantirch (Betula verrucosapollen was collected four times -
surfaces have been carried out, until now very littl8) in 1994 (lot # 1) and 6) in 1995 again (lot # 2) from an
attention has been paid to microorganisms and theicologically clean region in Krakéw Province, 7) in 1995
spores present on pollen. In a previous study [17] ti{eot #3) from a housing estate located in the City of
presence of Gram-negative bacteria and endotoxin #&makéw, and 8) in 1995 (lot #4) from a polluted industrial
pollen surfaces has been shown. Endotoxin is a knovamea near a cokery in Krakéw. The following technique of
airborne immunotoxicant for humans and animals [6, Pollen sampling was used: the flower-bearing stems
13, 14]. Nevertheless, the knowledge of bacteria ar{iranches) were cut before starting pollination and then
fungi associated with pollen is incomplete. Accordinglyplaced in flagons into sterile chambers and allowed to
the aim of this study was to perform a preliminanpollinate. The falling pollen was collected onto a sterilised

examination of the microflora present on pollen. foil and then kept deep-frozen until the examination.
The concentration of bacteria in the pollen samples was
MATERIALS AND METHODS determined by dilution plating. One hundred mg of each

sample was suspended in 10 ml of sterile 0.9% NaCl
Pollen. Eight pollen samples of five plant species wersolution containing 0.1% (v/v) of Tween 80. After

examined in 1995 to determine concentrations and speciégorous shaking, 10-fold serial dilutions were made up to
composition of bacteria and fungi. The samples werk0“. The 0.1 ml aliquots of each dilution were spread on
collected during flowering seasons 1994 and 1995 froduplicate sets of media appropriate for determination of
the following plants: 1) ryeSecale cereajein 1994; 2) mesophilic bacteria, thermophilic actinomycetes and
mugwort (Artemisia vulgaris)in 1994; 3) haze(Corylus fungi. The data were reported as colony forming units
avellana)in 1995; 4) European aldeAlfus glutinos@in  (cfu) per 1 g of pollen.

Received: 29 February 1996
Accepted: 12 December 1996
*Presented at the 2nd Symposium “Pollens and Pollinosis: Current Problems”, Lublin, Poland, 1-2 December 1995.



128 Spiewak R, Krysinska-Traczyk E, Sitkowska J, Dutkiewicz J

Table 1 Numbers of mesophilic bacteria on allergenic pollens

Pollen sample Harvesting Place of pollen collecting Gram-positive Gram-negative Total
year bacteria (cfu/g) bacteria (cfu/g)

Rye Secale cereaje 1994 Ecologically clean region 2000 1000 3000
Mugwort (Artemisia vulgaris) 1994 Ecologically clean region 21000 7000 28000
Hazel Corylus avellana 1995 Ecologically clean region 0 2000 2000
Alder (Alnus glutinosa 1995 Ecologically clean region 11000 0 11000
Birch (Betula verrucosp- lot # 1 1994 Ecologically clean region 0 30000 30000
Birch (Betula verrucosp- lot # 2 1995 Ecologically clean region 8000 0 8000
Birch (Betula verrucosp- lot # 3 1995 Housing estate 2000 28500 30500
Birch (Betula verrucosp- lot # 4 1995 Neighbourhood of a cokery 0 0 0

Determination of total mesophilic bacteria.The serial Thermophilic actinomycetes were less numerous than
dilutions of sample Nos 1-8 were inoculated on bloothesophilic bacteria (Tab. 2) and their numbers ranged
agar. The plates were incubated for one day & 3fbr from 0-10000 cfu/g pollen. The dominant species was
the next three days at 22, and finally for three days at Thermoactinomyces thalpophilus
4°C [10]. Colonies were counted and differentiated on the Table 3 presents the numbers of fungi in four samples
basis of morphology and Gram staining. Isolates wef¥ allergenic pollen. The concentration of fungi ranged
determined according to the Bergey’s Manual [3, 4].  from 047000 cfu/g. The prevailing fungi wedosporium

herbarum(total 34000 cfu/g)followed by yeasts (11000

Determination of thermophilic actinomycetes.The cfu/g), andAlternaria alternata(10500 cfu/g).
dilutions of sample Nos 1-4 were inoculated on half-
strength tryptic soya agar for thermophilic actinomycetes. DISCUSSION
The plates were incubated for five days &@G5Colonies
were counted and isolates were determined to the level ofAlthough the influence of environmental factors upon
genus or species according to the Bergey’s Manual [5]. the etiology and course of allergic rhinits has been widely

discussed [15], so far little attention has been paid to
Determination of fungi. The serial dilutions of sample microflora associated with the pollen grains. Colldahl and
Nos 1-4 were cultured on malt agar (Difco). The plateSarlsson [8] cultured from pollen samples fungus
were incubated for four days at°8) and for the next Cryptococcus luteolusand a Gram-negative bacterium
four days at 2ZC. The colonies were counted and fungPseudomonas maltophilizas typical microorganisms
were determined using the manuals of Baron [2] argpsociated with pollen. The presence of microorganisms
Litvinov [12]. on surface of pollen grain was subsequently confirmed by

RESULTS means of scanning electron microscopy §@jiewak et al.

[17] showed that Gram-negative bact&toea agglomerans

Table 1 presents numbers of mesophilic bacteria (synonymsErwinia herbicola, Enterobacter agglomerans
examined pollen. It may be seen that the numbers afe present on pollen graims well as endotoxin - the
Gram-positive bacteria ranged from 0-21000 cfu/g, whilkacterial product having strong immunomodulating
those of Gram-negative bacteria were between 0-300p®perties. The present study confirms the previous
cfu/g. results by use of another culture medium, revealing the

Table 2 Numbers of thermophilic actinomycetes on allergenic pollens

Pollen sample Harvesting  Place of pollen Thermoactinomyces Thermoactinomyces Streptomyces Total
year collecting vulgaris thalpophilus spp.
Rye 1994 Ecologically 0 0 0 0
(Secale cerea)e clean region
Mugwort 1994 Ecologically 2500 1000 5000 8500
(Artemisia vulgaris) clean region
Alder 1995 Ecologically 0 10000 0 10000
(Alnus glutinosa clean region
Birch 1994 Ecologically 0 10000 0 10000

(Betula verrucosp- lot # 1 clean region
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Table 3 Numbers of fungi on allergenic pollens

Pollen sample HarvestingPlace of pollen Alternaria Oidiodendron CephalosporiumCladosporium Penicillium  Yeasts Total
year collecting alternata flavum charticola herbarum sp.

Rye 1994 Ecologically 0 0 0 0 0 0 0

(Secale cereaje clean region

Mugwort 1994 Ecologically 10500 4500 1000 0 2000 0 18000

(Artemisia vulgaris) clean region

Alder 1995 Ecologically 0 0 0 0 2500 0 2500

(Alnus glutinosa) clean region

Birch 1994 Ecologically 0 0 0 34000 2000 11000 47000

(Betula verrucosp clean region

-lot#1

presence of Gram-negative bacteria on the surface refevant role in the development of symptoms in patients
allergenic pollens, as well as the presence of Grargensitive to pollens.

positive bacteria, thermophilic actinomycetes and

different species of fungi. So far, it is not clear how the CONCLUSION

pollens were contaminated by these microorganisms. It

could have happened before leaving the pollen sac, butA mixed microflora, consisting of Gram-positive and
more likely the contamination may have occured durinGram-negative  mesophilic  bacteria, thermophilic
faling of pollen. Although in our experiment theactinomycetes and fungi, is present on allergenic pollens.
surrounding of pollinating plants was sterilised, thé&urther studies are needed to determine their potential
collected pollen could have been contaminated hyle in the etiopathogenesis of pollinosis.

microorganisms falling from the unsterilised plant
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